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THE INVENTOR CLAIMS: 



human eye 
it| F 



An accommodating intraocular lens to be implanted in a 
.thin a natural capsular bag in the eye attached about 
perimeteX to the ciliary muscle of the eye and having a 
certain inner daameter when the ciliary muscle is in its relaxed 
state, the bag iri^luding an elastic posterior capsule which is 
urged anteriorly bXvitreous pressure in the eye and an anterior 
capsule opening bounded by an anterior capsular remnant that fuses 
to the posterior ca^^psu^ by fibrosis during a postoperative 
fibrosis period irl which'^^id bag and remnantT" shrink, and said 
remnant being taut\y stretCy^^ by relaxation of the ciliary muscle 
and relaxed by contAaction o\ t\e ciliary muscle after fibrosis is 
complete, said intraoWlar len^ c'l^prising : 

a lens body having normally anterMjr ^d posterior sides and 
including an optic and haptls^ hayiVg irmer ends joined to 
diametrically opposite sides of said Vpti^ and opposite outer 
ends, and said haptics being movable a\terVorly and posteriorly 
relative to said optic and through a cerStain position wherein said 
lens has a length approximating said innett diameter of said 
capsular bag, and wherein 

said lens is adapted to be implanted in said ^ag while said 
ciliary muscle is in its relaxed state and in ^ implanted 
position wherein (a) said haptics are in said ceVtain position 
relative to said optic and situated between said Vemnant and said 
posterior capsule, whereby fibrosis will occur abofiit the haptics, 
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(b) s^^d optic is aligned with said anterior capsule opening, and 

(c) shr\iking of said bag and remnant during fibrosis will exert 
endwise cAmpression and posterior forces on the lens and haptics, 
respectively, and 
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said optic is deflected posteriorly relative to the outer ends of 
said haptics with\resultant anterior deflection of said haptics 
relative to sai{d~'^^^ by endwise compression and posterior forces 
applied to sai\d lens V^^d haptics , respectively, when said haptics 
are in said cerXain po^ti>on relative to the optic, whereby when 
said lens is impknted i\ sa^ bag, relaxation of the ciliary 
muscle after compl^ion oXfiJ^sis effects posterior deflection 
of the implanted lenXagaink \t«^posterior capsule of the bag by 
the taut remnant, and cWracUon^f the ciliary muscle effects 
anterior accommodation of\he^iWla>\ted lens by the posterior 
capsule, vitreous pressure, and ^dwiSse compression of the lens. 



2. An accommodating intraocul^ lens comprising: 

a lens body having normally anterior and i^sterior sides and 
including an optic, haptics extending from diametrically opposite 
sides of said optic and having inner ends adWent said optic and 
opposite outer ends, and hinge means pivotalA joining said inner 
haptic ends to said optic for pivotal movementW said haptics 
about said hinge means anteriorly and posterior\y relative to said 
optic . 
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An accommodating intraocular lens according to Claim 
2 , whereii^s: 

said hinge me^s comprise flexible hinge portions of said lens 
body . 

4. An accoiffiqiodating intraocular lens according to Claim 
3, wherein: 

said hinge portions \:ompr i\e\|' lexible reduced portions of said 
lens body* 



5, An accommodatisng intVaoefellar lens to be implanted in i 
human eye within a capsular\bag irk th^eye having a posterior 
capsule, and an anterior capsUslar r^^nar^ bounded by an anterior 
capsular remnant, said lens comprtsairg: 



a lens body having normally anterior andV posVerior sides and 
including an optic and haptics having inn^r ehds joined to 
diametrically opposite sides of said optic \and opposite outer 
ends, and said haptics being movable anterio>^ly and posteriorly 
relative to said optic, and 



fixation means on said haptics for at least one W the following 
purposes: (a) positioning the lens in the capsular bag, (b) 
effecting fixation of the outer haptic ends in theyjag by 
f ibrosis . 
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An accommodating intraocular lens according to Claim 

5, whereil 

said f ixationVmeans comprise loops at the outer ends of the 

haptics about which fibrosis can occur 

7, An acco\modating intraocular lens according to Claim 
5 , wherein : 



said fixation means comprN 



springs at the outer ends of said 



haptics having normal unstr^s\ed positions wherein said springs 
extend beyond the ir \d jacent\oute^r haptic ends in the endwise 



directions of the hapt^s for 
perimeter of said bag to Virmly 
during fibrosis and prevent^isl 



esG^ent engagement with the 
os^^NDn the lens in the bag 

tio^^f the lens in the bag if 



said capsular remnant is torn, slit>^ or \therwise ruptured during 
surgery or fibrosis. 



8. An accommodating intraocularVLens comprising: 

a lens body having normally anterior and pd^terior sides and 
including an optic, and haptics having innerVends joined to 
diametrically opposite sides of the optic and\opposite outer ends, 
and 

grooves at one of said body sides extending acro^ said inner 
haptic ends transverse to the length of the lens aVd forming 
hinges about which said haptics are flexible anteri^ly and 
posteriorly relative to said optic, 
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\9 . An accommodating lens according to Claim 8, wherein: 



said groovXs are located at said anterior side of the body. 



isaid 



10. An intraocular lens to be supported in the capsular 
bag of the eye jbf user in which a capsulorhexi s procedure has 

^aocular lens having a posterior surface 
ge th\ p>st^terior wall of the capsular bag when 
and\sai>4 intraocular lens including a 

posing plate-like flexible haptic 
optiSfJal >i^gion and extending radially 
ers being configured and 
ng fibrosed circular anterior 



.ad^e 



been performed, 
configured to en 
the lens is in pi 
central optical regi 
members attached to sa 
outwardly therefrom, saidN^ap;t\c m 
dimensioned to engage the remain 



in 



and 



capsular rim and the posterior ca^ul^ to form pockets therein, so 
that after implantation the intraoc\la^ lens is displaced 
posteriorly by the fibrosed rim to f^ce the intraocular lens 
against the posterior wall of the caps\ilar bag and to stretch the 
wall in the posterior direction, whereb^ contraction of the 
ciliary muscle of the eye during accommodation relaxes the rim and 
allows the stretched elastic posteriorly displaced posterior wall 
of the capsular bag to contract and the hapVic members to flex and 
thus move the intraocular lens in the anteribr direction. 
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I^IN, The intraocular lens defined in Claim 10, and which 
includes aNgpring loop mounted on each of said haptic members in 
position to lodged in the sulcus to pull the intraocular lens 
anteriorly duriSng accommodation. 

12. The inVraocular lens defined in Claim 10, in which the 
posterior surface ofXthe optical region is convex to be pressed 
against the posterior Vail of the capsule with the intraocular 
lens implanted in the—^y^ of the user. 

13. An accomiTbdatink\ntraocular lens comprising: 

a lens body having normally knYer^Dr and posterior sides and 
including a round optic, and jple^c^ Imptics having inner ends 
joined to diametrically opposite ^ge\>ortions of said optic at 
junctions between said optic and saNj^ h^ptics and opposite outer 
ends, and wherein 

the width of said junctions measured transverse to the length of 
said lens is substantially less than the ddameter of said optic, 
whereby said optic has free edge portions oY substantial 
circumferential length between said junction^, 

the circumferential length of each free edge poYtion substantially 
exceeds the width of each junction, and 



said haptics are movable anteriorly and posteriority relative to 
said optic, 
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/\4. An accommodating intraocular lens according to Claim 
1 3 , where jN 

said haptics l\ve outer end portions which are relatively wide 
compared to the \ldth of said junctions and contain openings 
adjacent the outer Nends of the haptics. 



15. An ac\ommoda\n^ intraocular lens according to Claim 
13, wherein: 

said junctions are hin^ junct\ii^^KN^out which said haptics are 
movable anteriorly and p^eriorfW ^A^tive to said optic, 

said haptics have outer end port ioni wlkch are relatively wide 
compared to the width of said junctions ^rid contain openings in 
the form of cutouts having open sides \ii^^ open through the outer 
ends of the haptics, 

said lens includes spring arms at the outeX ends of said haptics 
which are fixed at one end to the outer end^of the haptics at one 
side of said cutouts and extend laterally of \he haptics across 
the open sides of said cutouts in spaced relat\^n to the adjacent 
haptic ends, and 

said spring arms are resiliently flexible toward a^ away from the 
adjacent haptic ends. 
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\6 . An accommodating intraocular lens according to Claim 
13 , wherexsn : 

said junctions\are hinge junctions about which said haptics are 
movable anter for\y^nd posteriorly relative to said optic 



said haptics ha\e ouixer ei 
compared to the Wsidth c^f sal 
adjacent the outer ^nds 
bridge portions extemjing 
along the adjacent side\ of 



portions which are relatively wide 
junctions and contain openings 
aptics, and relatively slender 
he outer ends of the haptics 
tic openings , 



said lens includes spring arms a\ th^ outer ends of said haptics^ 
which are fixed at one end to the \utek ends of the haptics 
adjacent one longitudinal edge of tW^ h^tics and extend laterall 
of the haptics toward their opposite jS^ngitudinal edges in spaced 
relation to said bridge portions endwis^ of the haptics, and 



said spring arms are resiliently flexible f\pward and away from 
said bridge portions endwise of the lens. 
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l"^. An accommodating intraocular lens according to Claim 

14 , wherei] 



said haptics heti^e inner end portions, and 

said junctions are\inge junctions about which said haptics are 
pivotally movabl4 ant^ei^^orly and posteriorly relative to said 
optic and which c\nst i tyt\virtually the entire length of said 
inner end portions. \ 



18. An accoramodai 
14, wherein: 



irax 



lular lens according to Claim 



said optic and haptics have normall; 
surfaces , 



anterior and posterior 



said junctions are flexible hinge junctions comprising flexible 
hinge portions joining said optic edge poXtions and said inner 
haptic ends, and 



said optic is offset anteriorly relative to s\id haptics in such a 
way that said anterior optic surface projects Iforwardly of said 
anterior haptic surfaces, and said both said haVtic edge portions 
and said flexible hinge portions are situated foi^wardly of said 
anterior haptic surfaces. 
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1^. A method of implanting an intraocular lens within a 
capsular of a patient's eye, said bag being attached about its 

perimeter toVthe ciliary muscle of the eye and including an 
elastic posterSLor capsule urged anteriorly by vitreous pressure in 
the eye, and an Vnterior capsular opening bounded by a capsular 
remnant which fuse^ to the posterior capsule by fibrosis during a 
postoperative fibx^sVs period, and wherein said ciliary muscle has 
a distant visiorl relax^ state and a near vision contracted state, 
and said vitreous^ pressu\e\is reduced and said bag and remnant are 
stretched by rela?^ation of\s\id muscle, and said vitreous pressure 
is increased and saM bag arm r^emnant are relaxed by contraction 
of said muscle, said method cd^5^r\sing the steps of: 

selecting an intraocular l\ns h4v\rig >jormally anterior and 
posterior sides and includin^s^aycer}^^a]\ opt ic , and haptics having 
inner ends joined to said optic and dvi^posite outer ends movable 
anteriorly and posteriorly relative toX^aid optic, 

implanting the selected intraocular lens Vithin said capsular bag 
in a manner such that said haptics are situated between said 
capsular remnant and the outer perimeter of \said posterior 
capsule, said optic is aligned with said anteYior capsular 
opening, and 

permitting fibrosis to occur about said haptics i||hile said ciliary 
muscle is in its relaxed state in such a way as tb form haptic 
pockets in the fibrose tissue and urge said optic posteriorly 
against said posterior capsule, whereby relaxation \ of the ciliary 
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muscle^fter fibrosis is complete cause posterior movement of said 
optic against said posterior capsule by said capsular remnant, and 
contract io\ of the ciliary muscle causes anterior accommodation 
movement of optic by said posterior capsule, vitreous 



pressure 



idwise compression of the lens. 



20. The metfeod ofYls^ra 19 including the additional step 



of: 



paralyzing the ciliary muscle ir\^ it^s relaxed state with a 
cycloplegic when implanting the l^^ns\in said bag and maintaining 
the muscle in said relaxed state wi^h\a cycloplegic until . fibrosis 
is complete to effect proper formati>on of said haptic pockets and 
prevent dislocation of the lens by coJ^traction of the ciliary 
muscle during fibrosis. 
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|2 1 . The method of Claim 20, wherein: 

said capsular bag and remnant shrink during fibrosis in a manner 
which causes endwise compression of the lens and posterior 
movement of /^ai3^ptic to a distant vision position wherein said 
optic presse^ rearwWHly against said posterior capsule and 
stretches the J50steric\r ^vapsule rearwardly to produce an anterior 
elastic bias forose on t}^\\^s, 

relaxation of the cillSary mWscJSe\af^ fibrosis is complete 
reduces said vitreous pre's^reS. ar^ stretches said capsular remnant 
to effect posterior movement ofNsaisd optic to said distant vision 
position by the capsular remnant , \anfll 

contraction of the ciliary muscle aft^r fibrosis is complete 
compresses the lens endwise to cause ai^erior accommodation 
movement of said optic by said bias forcie, vitreous pressure, and 
anterior buckling of the lens, \ 
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12. A method according to Claim 19, wherein: 

2 said haptic^B are plate haptics, and 

said lens incluo^s fixation elements at the outer ends of and 
4 separable from sa\d haptics and around which fibrosis occurs to 
permanently fixate kaid elements in said bag, and 



.8. 



said haptics are separatsle^&r'om said fixation elements, whereby 
said fixation elements Rol^it iork said lens in said bag, and said 
lens is separable from sag.<Tv^ f ixat\pn elements to permit removal of 
said lens from and replacedierk: ofWn^ lens in said bag. 



23. A method according 



Laim 



wherein : 



ry 

2^ 

'it is? 

o 



said anterior capsule opening is a generally circular opening 
formed by anterior capsulorhexis of theXnatuAal lens of the eye, 
and said capsular remnant is an annular oapsulNar rim 
circumf erentially surrounding said anterioV capsule opening. 



24. A method of implanting an intraocular lens within a 
patient's eye having a natural lens containing A natural lens 
matrix and including an elastic posterior capsuleX urged anteriorly 
by vitreous pressure in the eye, and an anterior capsule, said 
method comprising the steps of: 
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perfJisLrming a capsulotomy on said anterior capsule to form an 
openingv in said anterior capsule bounded by a remnant of the 
anterior \apsule , and removing the natural lens matrix from the 
natural leivs through said anterior capsule opening to provide a 
capsular bag X±tached about its perimeter to the ciliary muscle of 
the eye and including said elastic posterior capsule and said 
anterior capsule rvpmnant 

selecting an inti\aoci>sJ^ lens having normally anterior and 
posterior sides, ^ cen^alNppt ic , and haptics having inner ends 
joined to said opti\ andVppoXite outer ends movable anteriorly 
and posteriorly relative toy^ sai^^optic , 

implanting the intraoculkr lei^ Vi^X^in said capsular bag while 
said ciliary muscle is in ist:s r^laxeBX state and in a position 
wherein said haptics are si tu^teq\betweSjen said remnant and said 
posterior capsule, and said opti'c i^ aliened with said anterior 
capsule opening, and 

allowing fusion of said remnant to said\ posterior capsule by 
fibrosis while said ciliary muscle is inXits relaxed state, 
whereby (a) fibrosis occurs about said hapVics to form haptic 
pockets in the fibrose tissue, (b) said opt\c is urged posteriorly 
against said posterior capsule by shrinking said bag and 
remnant during fibrosis, (c) relaxation of the\ ciliary muscle 
after fibrosis is complete causes posterior movetment of said optic 
against said posterior capsule by said remnant, And contraction of 
the ciliary muscle causes anterior accommodation movement of the 
optic by said posterior capsule, vitreous pressure^ and endwise 
compression of the intraocular lens. 
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k5 . A method according to Claim 24 including the 
additional step of : 

paralyzing tnfe ciliary muscle in its relaxed state with a 
cycloplegic whe\ implanting the intraocular lens in said bag and 
maintaining the m\scle in said relaxed state with a cycloplegic 
until fibrosis is co^^plete to effect proper formation of said 
haptic pockets and pr^ent dislocation of the intraocular lens by 
contraction of tHe ci^bsjA^ muscle during fibrosis. 
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26, The meth\d of Cla\n\25, wherein:, 

said bag and remnant shVink dur^^^k^i^ibrosis in a manner which 
causes endwise compressio\ of thy\j>n^aocular lens and posterior 
movement of said optic to a\distint\ viSk^ position wherein said 
optic presses rearwardly again^^fe^' said»v p^ter ior capsule and 
stretches the posterior capsule rearwaWly to produce an anterior 
elastic bias force on the intraocular lens. 



27. A method according to Claim 19, Arherein; 

the optic of said intraocular lens is larger tP^an said anterior 
capsule opening, and 

said method includes the additional step of cuttii\g said capsular 
remnant about said opening after completion of fibAosis in such a 
way as to permit free movement of said optic into a^d from the 
opening during accommodation. 
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An accommodating intraocular lens implant within a 
human eye Xaving a natural capsular bag attached about its 
perimeter toVhe ciliary muscle of the eye and from which the 
natural lens ma^trix has been removed, the bag including an elastic 
posterior cap^^iTeXurged anteriorly by vitreous pressure and an 
anterior caj^sule op^^ing circumf erent ially surrounded by a 
capsular remrtyant fuseii^^y fibrose tissue to the posterior capsule, 
said lens impl\nt compr\si\g: 

an intraocular len\ having ^abr^lly anterior and posterior sides 
and including a cental optic^^^^)^ haptics extending from opposite 
edges of the optic and imving laSnne^ ends joined to the optic and 
opposite outer ends movabPe^^ayteJuLor^ and posteriorly relative to 
said optic, and wherein 



said intraocular lens is situated witkinVaid capsular bag in a 
position wherein said optic is aligned Vith said anterior opening 
and the outer ends of said haptics are d\sposed between said 
remnant and said posterior capsule and confined within pockets in 
the fibrose tissue in a manner such that reuaxation of the ciliary 
muscle effects posterior deflection of the iWs and constriction 
of the ciliary muscle effects anterior accommJsKiat ion of the lens. 
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9. An intraocular implant according to Claim 28, wherein 

relaxation (5sf the ciliary muscle reduces vitreous pressure and 
stretches saidV-emnant to a relatively taut condition to effect 
posterior deflect^ion of said lens by the remnant to a distant 
vision positi on>*4i^ein said lens presses against said posterior 
capsule and ^tretche^the posterior capsule rearwardly to produce 
a forward elastic bias "^rce on said lens, and contraction of the 
ciliary muscle relaxes t}ve\^apsular remnant and increases vitreous 
pressure to ef f ect\ anterioiVa>^commodat ion of the lens by said bias 
force and vitreous 




A lens implant according toXclaim 28, wherein: 

said lens includes fixation means at the oiiter ends of said 
haptics which are firmly anchored in said fi\>rose tissue to 
positively prevent dislocation of the lens inXsaid capsular bag. 
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Ml. An accommodating intraocular lens to be surgically 
implanted\within a natural ocular capsular bag including an 
elastic posterior capsule urged anteriorly by vitreous pressure 
and an anterio*^ capsule opening bounded by an anterior capsule rim 
which fuses by fibrosis to the posterior capsule during a post- 
operative healing \eriod following surgery with the ciliary muscle 
paralyzed in its relaxed state, said lens comprising: 

a lens body having /normaVhv anterior and posterior sides, a 
central optic havinte an oAicNaxis, and a plurality of extended 
portions extending ^nerallX radially out from the optic, each 
extended portion haviXg an inrter e\d connected to the optic and an 
outer end remote from sVid inneWend\movable anteriorly and 
posteriorly relative to sVid inn^Nyei 

k;^., \ I \ 

said lens 'adapted for insertaSon ijhroMiAs&id anterior capsule 
opening to an implanted posititftf withiSn^^aid bag in which said 
extended portions are situated between \dad rim and posterior 
capsule for fixation of the lens in the ba\ and posterior 
deflection of the lens against said posterior capsule by fibrosis 
of said rim to said posterior capsule during said healing period, 
and said extended portions adapted for rearw^d deflection of said 
optic upon ciliary muscle relaxation to a postWior distant vision 
position in which the lens has a posterior distW vision 
configuration and for forward deflection of said\optic upon 
ciliary muscle contraction to a near vision positVon. resulting in 
consistent accommodation of the implanted lens wit)h said 
contraction and relaxation of the ciliary muscle, ^nd wherein 

109 




5 7 3 5 

the oufe^r ends of said extended portions are located approximately 
in a commVn tip plane normal to said optical axis when said lens 
has said po^erior rear vision configuration, and 

the inner erifds^^said extended portions are located in certain 
positions reVat iveVbvsaid plane when said lens has said posterior 
distant visio\ conf igsurfittion , and said certain positions are 
within the rang\of pos^titf^s between and including posterior 
positions in whicli^the iiM^ ^ds of said extended portions are 
located rearwardly cTf said\>i^n^and anterior positions in which 
said inner ends are located \XorSva^ly of said plane, and 



said extended portions adapted tNo deflect said optic rearwardly _ 
upon radial compression of said l^s\by inwardly directed forces 
exerted on the outer ends of said eXte\ded portions when said 
inner ends of said extended portions >are located rearwardly of 
said plane, and said extended port ionsNadapted to deflect said 
optic forwardly upon radial compression W said lens by inwardly 
directed forces exerted on the outer endsVf said extended 
portions when said inner ends of said exteni^ed portions are 
located forwardly of said plane. 
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An accommodating intraocular lens according to Claim 



3 1 , whereisj 



said lens incPudes hinges at the inner ends of said extended 
portions pivotaiSly joining said extended portions to said optic 
for anterior and posterior pivotal movement of said extended 
portions at said hiiiges relative to said optic, 



said hinges occup^ poste^^or positions located rearwardly of said 
plane when the inn^r ends \)fv said extended portions are located 
rearwardly of said p\ ane , ar^ X^id hinges occupy anterior 
positions forwardly o\ said p\ar^ when the inner ends of said 
extended portions are Ideated f^if^^dly of said plane, and 



outer ends of said 
ocated rearwardly of said 



inwardly directed forces exVrted 
extended portions when said ha^nge 

plane urge said optic rearwardly, and\iM/ardly directed forces 
exerted on said extended portions urge ^aM optic forwardly when 
said hinges are located forwardly of saia Alane. 



33, An accommodating intraocular len\ according to Claim 
32, wherein: 

said hinges are located rearwardly of said pland^ when said lens 
has said posterior distant vision configuration. 
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An accommodating intraocular lens according to Claim 

32, wheresLn: 

said hinges ar^^ located forwardly of said plane when said lens has 
said posterior d\stant vision configuration, 

35. An accoram»sjdating intraocular lens according to Claim 
31 , wherein : 

each extended port ionVcompr^^^s a T-shaped plate haptic including 
a plate portion having Nan inn^r\end connected to said optic, an 
opposite outer end, and I^ngituain^l edges, and flexible fixation 
fingers at the outer end oK saidVl^^e portion extending laterally 
out from the edges of said pPiate pcXrt^ 



36. An accommodating intrXpcuiSar 



is comprising 



a lens body having normally anterior and bostarsior sides and 
including a central optic and extended portions Spaced about and 
extending generally radially out from said optic and having inner 
ends joined to said optic and opposite outer emds movable 
anteriorly and posteriorly relative to said optVc, and wherein, 

said optic has anterior and posterior surfaces, an^ 



said posterior surface of said optic is convexly curV^d to a 
substantially steeper convex curvature than said antemor surface 
and provides at least most of the optical power of said^ optic. 
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An accommodating intraocular lens according to Claim 



36, whereij 



said extended pdN^tions have inner ends adjacent said optic, 
opposite outer en^ , and hinges at the inner ends of said extended 
portions which accominodate pivotal movement of said extended 
portions anteriorly aim posteriorly relative to said optic at said 
hinges . 



38. An accommoda\ing in^aocsular lens to be surgically 
implanted within a naturalX ocular\cM)s\ilar bag including an 
elastic posterior capsule u^ed ant^ey^r\y by vitreous pressure 
and an anterior capsule opening bound^ciNb^an anterior capsule rim 
which fuses by fibrosis to the i^stei i\r\^ \ap^sule during a 
postoperative healing period follCK^^g ^XsVAy ^^^^ ciliary 
muscle paralyzed in its relaxed state, sa\d^*tens comprising: 



a lens body having normally anterior and posterior sides, a 
central optic having a posterior surface, and\a plurality of 
extended portions extending generally radially Vut from the optic, 
each extended portion having an inner end connected to the optic, 
and an outer end remote from said inner end movablve anteriorly and 
posteriorly relative to said inner end, 



said lens adapted for insertion through said anteriot capsule 
opening to an implanted position within said bag in which said 
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extended portions are situated between said rim and posterior 
capsuldyfor fixation of the lens in the bag and posterior 
deflectiorv of the lens against said posterior capsule by fibrosis 
of said rimVo said posterior capsule during said healing period, 
and said extenoved portions adapted for rearward deflection of said 
optic under ciliary muscle relaxation to a posterior distant 
vision position in \hich the lens has a posterior distant vision 
configuration anci^Tolr^rforward deflection of said optic under 
ciliary muscle cdbitract iSonSto a near vision position, resulting in 
consistent accomm<3\fiat ion th^ implanted lens under said 
contraction and relaxation th\ ciliary muscle, and wherein 



said posterior surface\of said \Apt\c\is convexly curved to a 



substantially steeper convex cur 
and provides at least most \of th 



ituWV than said anterior surface 
)tiNcal power of said optic. 



39, An accommodating intraocular\lens according to Claim 
38, wherein: 



said extended portions have inner ends adjace^nt said optic, 
opposite outer ends, and hinges at the inner \nds of said extended 
portions which accommodate anterior and posteri^or pivotal 
movement of said extended portions at said hing< 
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KO . An accommodating intraocular lens for insertion 
through anv opening in an anterior capsule of a natural ocular 
capsular bagXfor fixation adjacent to a posterior capsule of the 
capsular bag, sv^id lens comprising: 

a central optic por^s^on having an anterior surface and a posterior 
surface , 



fceiT^ral Vjt>t ic portion against 



a plurality of extencred poVtions extending radially from the 
central optic port ion , \each >exteXded portion having an inner end 
connected to the central\opt i<\p\)rN^on and an outer end remote 
from the inner end, each e\tend^\ pdsrH^ion adapted to permit the 
lens to fit within the openiKg foHrne'd^\ the anterior capsule and 
to permit fixation of the intrfiu>cujL\r l^\i said extended portions 
adapted to rearwardly deflect the^ 

the posterior capsule under ciliary mukcle ^relaxation, to 
forwardly deflect the central optic portVon u^der ciliary muscle 
constriction, and to bias the central optis^^ portion against the 
posterior capsule during a substantial port\on of its movement, 
resulting in consistent accommodation of the implanted lens with 
said constriction and relaxation of the ciliar\ muscle, and 
wherein 



each extended haptic portion comprises one of the ^llowing: (a) 
a rotatably hinged extended portion, (b) a flexibly )|iinged 
extended portion, (c) a bendable extended portion. 
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4j\ a method of providing accommodating vision to a 
patient ha\\ng a natural ocular capsular bag attached about its 
perimeter to tbe ciliary muscle of the eye and including an 
elastic posterio\ capsule urged anteriorly by vitreous pressure 
and an anterior capsule opening bounded circumf erent ially by an 
anterior capsule remn^^nt which forms with said posterior capsule 
an annular cul-de-sac w^^hin and about the perimeter of said bag 
and which fuses by fibros\s\to and is biased toward the posterior 
capsule during a pos toS\erat iSveNieal ing period with said ciliary 
muscle paralyzed in its \elax\d s\ate , said method comprising the 
steps of : 

selecting an accommodating inti\aocu\6\i\\*^ns comprising a lens body 
having normally anterior and pos^er^^r "^^es and including an 
optic having an optic axis and exte^ddci por^ons spaced 
circumferentially about and extending geVeraMy radially out from 
said optic and having inner ends joined tdv edg^ port ions of said 
optic and opposite outer ends movable anterV)rly^ and posteriorly 
relative to said optic, 
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implanting said lens within said capsular bag in. a position 
wherein said optic is aligned with said anterior Vapsule opening 
and said extended portions are situated within saik cul-de-sac 
between said anterior capsule remnant and said post^ior capsule 
with said ciliary muscle paralyzed in its relaxed staNte , 



24 



maintaining said ciliary muscle in its relaxed state during said 
healing period to effect fixation of the lens within said bag by 
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fibrosis of said remnant to said posterior capsule and about said 
extended portions and posterior deflection of said lens against 
the posterior capsule by said remnant during fibrosis, and 

said extended\port ions adapted for rearward deflection of said 
optic to said p^^e^rior distant vision position under ciliary 
muscle rela?^t ion Vf t^r said healing period and for forward 
deflection ofXsaid o^^ticNto a near vision position under ciliary 
muscle contract\on aft\r said healing period, resulting in 
consistent accommo^at ion\p\ tnf implanted lens under said 
contraction and rel^ation\\oX t*i^ ciliary muscle. 



42* The method of Claim 41, vherein: 



said extended portions comprise one of ^he following: (a) hinged 
extended portions whose inner ends are hiVged to said optic for 
pivotal movement of the extended portions relative to said optic, 
(b) flexible extended portions which are ben^able anteriorly and 
posteriorly relative to said optic. 
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'4^. The method of Claim 41, wherein: 

said optic aVi said extended portions have posterior surfaces 
disposed in onev^of the following relationships relative to one 
another:' (a) a relationship such that only said posterior 
surfaces of said e2c\ended portions contact said posterior capsule 
in said posteriolr dis\^i^ vision position, (b) a relationship such 
that only said poster iory susrf ace of said optic contacts said 
posterior capsule rn said\pos\er ior distant vision position, (c) a 
relationship such tha\ saidNpSsstter ior surface of said optic and 
said posterior surfacesVsf sa\a\/^x\ended portions contact said 
posterior capsule in said V)ostei;ioK vision position. 



44. An accommodating intraoculW* leit^to be surgically 
implanted within a natural ocular capsular bagv including an 
elastic posterior capsule urged anteriorly by vistreous pressure 



and an anterior capsule opening bounded by\an ante^rior capsule rim 
which fuses by fibrosis to the posterior capsule during a post 
operative healing period following surgery wiVh the ciliary muscle 
paralyzed in its relaxed state, said lens comprvising: 

a lens body having normally anterior and posterioi? sides and 
including an optic having an optic axis, and extena^pd portions 
spaced apart about the optic, 



each said extended portion including a haptic member doctending 
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generally, radially out from said optic and having an inner end 
joined to axi edge portion of the optic and an opposite outer end, 
and a pair oi\ res il lent ly flexible fixation fingers at the outer 
end of each haiH-^^Sv member and having normal unstressed positions 
in which thV f ing^rs "^^xtend laterally in opposite directions from 
the respecti\e hapt\c robber transversely of said optic, 




said fingers bei 
normal unstressed 
deflected positions w 
common curvature, and 



flexible and bendable from their 
ons inwardly toward the optic to 

fingers conform approximately to a 



an enlarged protuberance at the oiit^r end of at least one of said 
fixation fingers and defining an ofxi^nNj-ng therein for improved 
fixation by fibrosis. 



119 



2 



10 
'■4 

-KISS, 

m 

(a 

ru 

□ 



said lens is Adapted for insertion through said anterior capsule 
opening to an iinplanted position within said bag in which said 
extended portionsVare situated between said rim and posterior 
capsule for fixat ioitt of the lens in the bag and posterior 
deflection of the len\ against said posterior capsule by fibrosis 
of said rim to said posterior capsule during said healing period, 
and said extended por-fion^ aH^pted for rearward deflection of said 
optic under ciliary mi^scle VelaXation to a posterior distant 
vision position in whiqh the NLens ^as a posterior distant vision 
configuration and for forward o^fle^stion of said optic under 
cil iary muscle contracti6\i to a KM,r ^ision position, resulting in 
consistent accommodation oX the iiixplant\ed lens under said 
contraction and relaxation oY the cMkiarV muscle • 



46. An accommodating intraocular Uens according to Claim 
44, wherein the flexible fixation f ingers le^^^^d laterally 
edgewise from the outer end of the extendecft port ions . 



47. An accommodating intraocular lens according to Claim 
44, wherein an enlarged protuberance defining am opening is 
disposed at the outer end of each of said fixation fingers. 
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[8. An accommodating intraocular lens according to Claim 
44, and fVrther including a recessed pocket defined in at least 
one of saidVxtended portions to receive a drug dispensed over a 
period of tira^ 



49. Arf acconhR^ii.ating intraocular lens according to Claim 
48, wherein saVd drug iavAtropine- 



50. An accommodating iW^raWular lens to be surgically 
implanted within a natufyal ocuI^sNX^ beg including an 

elastic posterior capsuleVrged Yr^Wrtorly by vitreous pressure 
and an anterior capsule operKing ttouVdwV an anterior capsule rim 
which fuses by fibrosis to thXpofete]^i(^^^^ during a post 

operative healing period following sur\er^ with the ciliary muscle 
paralyzed in its relaxed state, said lei^ dypmprising: 

a lens having a generally central optic anfl^ nY^ally anterior and 
posterior sides, 

two pairs of haptic extending portions extendi\^g generally 
oppositely from the optic, 



a loop extending outwardly between the haptic ext&nding portions 
of each pair, said loop having a portion generally^ ransversely of 
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theXhaptics, and 



an arm extending from said generally transverse portion of the 
loop and extending at an acute angle relative thereto, said arm 
having a protuberance at its outer end, said protuberance defining 
an opening, ^ 



iirt ions 



said lens 
capsule openi 
said extended p 
capsule for fixation 
deflection of the le 
of said rim to said po 



of 



s agaiVi 



be\ng adapted Xpr insertion through said anterior 

\g to an\iraplanted position within said bag in which 

^uated between said rim and posterior 
in the bag and posterior 
lid posterior capsule by fibrosis 
^c\psule during a healing period, and 
said extended portions being ad^p\ed for rearward deflection of 
said optic under ciliary muscle i^lVxation to a posterior distant 
vision position in which the lens r^as\a posterior distant vision 
configuration and for forward deflec?^iAp of said optic under 
ciliary muscle contraction to a near ^ision position, resulting in 
consistent accommodation of the implanted uens under said 
contraction and relaxation of the ciliary muscle. 
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L 1 . An accommodating intraocular lens according to Claim 
50 , wher^n : 

said loop has. portions extending in generally parallel relation 
outwardly fromXthe optic. 



52. An^ accommo^atil^g intraocular lens according to Claim 
5 0 , where in : 

said haptic extending porti\)niB fme in spaced relation about the 
optic and extend radiaXly ou^a^dly from the optic, and 

said loops have radially extendMigVport ions extending radially 
from said haptic extending portiOTis >and arcuate generally 
transverse portions therebetween, and^ 

said arms extend generally transvers^yj at an acute angle to the 
generally transverse portion of the loop, and 

said loops have protuberances at their ends defining openings. 
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